. Previously it has been shown that patients with low remnant weight (Michie, Pegg, and Bewsher, 1972) , high preoperative antithyroid antibody titres (Irvine and Stewart, 1967) , and abundant lymphoid infiltration of the thyroid (Greene, 1950; Levitt, 1951; Greene, 1953) are predisposed to the development of postoperative hypothyroidism.
It is not known why subtotal thyroidectomy effects a permanent cure in a substantial proportion of patients with primary thyrotoxicosis, nor is it clear which patients are most likely to benefit from the operation. Recent reports of the incidence of hypothyroidism after partial thyroidectomy range from 35 % (Hedley, Flemming, Chesters, Michie, and Crooks, 1970) to 48% (Beahrs and Sakulsky, 1968) . Previously it has been shown that patients with low remnant weight (Michie, Pegg, and Bewsher, 1972) , high preoperative antithyroid antibody titres (Irvine and Stewart, 1967) , and abundant lymphoid infiltration of the thyroid (Greene, 1950; Levitt, 1951; Greene, 1953) are predisposed to the development of postoperative hypothyroidism.
The present histometric study was undertaken to determine whether the structure of the glands at the time of operation bore any relation to the outcome of treatment.
Materials and Methods
This study was undertaken on 69 female primary thyrotoxic patients for whom subtotal thyroidectomy was regarded as the treatment of choice. The diagnosis of thyrotoxicosis was based on the clinical diagnostic index (Crooks, Murray, and (Hobbs, Bayliss, and MacLagan, 1963) . All of the patients were prepared for operation with carbimazole and had received potassium iodide (5 minims of Lugol's iodine three times daily) for 10 days before operation. Postoperative hypothyroidism was assessed by clinical examination based on the standard diagnostic index (Billewicz, Chapman, Crooks, Day, Gossage, Wayne, and Young, 1969) , on electrocardiographic evidence, and on serial serum PB1271 and cholesterol estimations. The final arbiter was a therapeutic trial with thyroxine (Werner and Spooner, 1955) . Patients were examined at one, four, and 12 months after operation and thereafter on a yearly basis until the services of a computer-assisted register (Hedley, Scott, Weir, and Crooks, 1970) became available.
At the time of operation, the size of the thyroid remnant was estimated visually (Michie et al, 1972) . The weight of the thyroid was then deduced as the sum of the remnant and resected specimen weights. The (Beck, 1971 ) techniques respec- (Anderson and Dunnill, 1965) by one observer tively. For the purpose of analysis of results, a who did not have prior knowledge of preoperative TRC titre > 1/250 was regarded as being TRCtreatment until the completion of the study. From positive and an IF result of + + or + + + was the product of these measurements and the weights similarly regarded as being ACA-positive: this of the total gland and the remnant respectively, the accords with the system used previously (Hedley, total epithelial cell volume (total E), remnant epith-Ross, Beck, Donald, Albert-Recht, Michie, and elial volume (remnant E), and total glandular Crooks, 1971) . colloid (total C), remnant colloid (remnant C), total glandular lymphoid tissue (total L), and rem-Results nant lymphoid tissue (remnant L) were calculated. In preliminary studies, it was shown (1) that the Scatter diagrams of the %E, %L, and total L did standard error of the observations was less than 3 % not show any relationship between these measurewhen 20 fields were selected for counting using ments and the age of the patient at the time random numbers to define the coordinates of the of operation or the duration of preoperative treatvernier scale of the mechanical stage, and (2) that ment with carbimazole. autoimmunity in patients who remained euthyroid or became hypothyroid after operation. This grouping of the findings confirms that, for those patients with no manifestations of autoimmunity at least, the %E value of 40 forms a true watershed since in this group postoperative hypothyroidism developed in two of the 21 patients (9 5%) with %E < 40, whereas it was found in five of the 10 patients (500%) who had %E > 40 (x2 = 635; df = 10; p < 0-0125). Cumulation of the data does not increase the predictive value of the observations (table III) . Figure 2 also shows that in the patients who remained euthyroid after operation the mean %E increases with increasing number of manifestations of autoimmunity (x2 = 628; df = 30; p < 0-05): an opposite trend is seen in the patients who became hypothyroid (X2 = 4-20; df = 3-0; p < 0 15). No relationship is found between the %C or total C and the various factors studied above.
Discussion
Quantitative histology is more discriminating than visual observation in distinguishing differences in microscopic structure. The histometric technique has shown marked differences, not obvious in conventional microscopy, in the extent of lymphoid infiltrate in the thyroid of primary thyrotoxicosis patients prepared for operation with different drug treatment regimes (Beck, Young, Simpson, Gray, Nicol, Pegg, and Michie, 1973 2) . It therefore seems possible that histometric measurement of thyroid epithelium may play a part, together with serological data and estimation of remnant size, in predicting the occurrence of postoperative hypothyroidism: further work will be required before it is possible to determine whether these approaches can be used to choose the optimum manner of treatment of a patient with primary thyrotoxicosis.
It is probable that postoperative hypothyroidism results from progressive destructive autoimmunity. We (Hedley et al, 1971 ) have suggested that this may be stimulated by release of thyroid epithelial cell antigens into the operative bed that contains dead and dying thyroid tissue and blood clot and in which organization and suture granulomas develop. It follows that the intensity of antigenic stimulation will be related to the amount of damaged thyroid epithelium exposed and hence to the volume percentage of epithelium in the gland. Of 
